One feature of the modern nutrition transition is the growing consumption of animal proteins. The most common approach in the quantitative analysis of this change used to be the study of averages of food consumption. But this kind of analysis seems to be incomplete without the knowledge of the number of consumers. Data about consumers are not usually published in historical statistics. This article introduces a methodological approach for reconstructing consumer populations. This methodology is based on some assumptions about the diffusion process of foodstuffs and the modeling of consumption patterns with a log-normal distribution. This estimating process is illustrated with the specific case of milk consumption in Spain between 1925 and 1981. These results fit quite well with other data and indirect sources available showing that this dietary change was a slow and late process. The reconstruction of consumer population could shed a new light in the study of nutritional transitions.
Introduction
One feature of the modern nutrition transition is the growing consumption of animal proteins.
Noteworthy amongst these are the contributions of foodstuffs such as meat and milk. In Western Europe this process was accompanied by changes in the organization of agricultural and livestock farming, as well as in consumption habits, under the momentum of industrialization and urbanization 2 . A quantitative piece of information about consumption patterns is a basic approach in order to illustrate changes in nutritional status.
However, the study of a nutritional change of this nature comes up against a significant limitation.
An accurate description of this process requires knowledge, not only of the evolution of average consumption, but also of the number of consumers. If a dietary change is considered in terms of a process of diffusion, it is therefore essential to take both parameters into account. This second 1 Financial support from the Spanish Ministry of Education. SEJ 2007/60845 Project "Standard of living, health and food: Spain in historical perspective" and HAR2010-20684-CO2-01 Project "Inequality, Standard of living and Health: Spain 19th -20th centuries". This WP is related to a previous WP "Población y Consumo. Una Reconstrucción de las poblaciones consumidoras de Leche en España 1925 -1981 ". UAB. 2009 ..Some previous results have been changed due to modifications in some criteria used throughout the estimation procedure. The biggest change has occurred in the distribution of consumption for 1954-55.
-2 -parameter -number of consumers-despite its obvious relevance, is only rarely estimated. The historical statistics permit a mean consumption to be calculated but not the proportion of consumers One of the major consequences is the lack of information about patterns of distribution of food consumption and, then, of the population nutritional status. The hypothesis and the evidence that in the initial stages of industrialization and urbanization that nutritional status was unequally distributed has been topic of intensive research. A way of approaching these difficulties has been the anthropometric perspective, because the pattern of distribution of heights reflects the underlined effects of levels of food consumption plus other environmental factors 3 .
The fact that research on the nutritional status of population needs some distributional assumptions is well illustrated by Fogel's article on economics of nutrition 4 . But in terms of empirical research if individual data on consumption is not available, which is the most common in historical studies, the basic indicators stem from aggregate statistics and they compute average levels of consumption. In these cases main differences in indicators are a consequence of the geographical detailed provided by the published sources. Thus, those levels of consumption can reflect averages from local to national level. But, beyond all these spatial scales, these averages have the same problem. If some foodstuff does not have a pattern of universal consumption, the average got from the tabulated data will not estimate accurately the "true" or effective level of consumption. This is because all average ( X ) is a division of the whole output consumed by the total population (O/P) and, when the number of consumers is lower than the population as a whole it is easy to see that X -statistical < X -"true" value. A simple and hypothetical example may illustrate this problem. There are two countries A and B with the same population, one million inhabitants, but different consumptions levels. In country A it is about 70 kg per person per year and 130 Kg in country B. If the proportion of consumers is 50 per cent of the whole population in country A and 100 per cent in B, universal consumption, it is obvious that effective consumption level would be greater in country A (around 140 Kg) than in country B (130 kg). As the historical process shows, not only do changes in consumption involve an increase in the consumption per capita of certain products but also a growing incorporation of new consumers 5 . Because of these two dimensions researchers must be very cautious when they are comparing patterns of food consumption between countries. In fact, without a previous "standardization" (or statistical adjustment) in some basic indicators, such as the means, any conclusion about differences in levels of consumption will be contaminated by differences in the number of consumers.
-3 -This article deals with this problem. First of all it is important to warn that despite the simple way the problem can be set out its solution is not easy. In fact, this article does not provide a complete or "definitive" solution to this problem. It is going to develop a methodological approach under some hypothetical and realistic assumptions with the purpose of estimating this consumer population.
Because this kind of population will be different according to the foodstuff consumed this estimating process will be illustrated with the specific case of milk consumption in Spain. The evolution of the consumption of this food covers central years in the nutritional transition in this country throughout the 20 th century 6 . This article has three main sections. In the first one, the basic problem is introduced as well as the strategy followed in these pages to resolve it. Then, in the second one, the methodology for correcting and adjusting the average consumption levels computed from the published statistics is presented. Finally, in the third section, the methodology is applied to the Spanish data on milk consumption in order to estimate patterns of consumer population distributions from 1925 to 1981.
The main results will be related to the information available on the evolution of milk consumption in Spain in the 20 th century. The conclusion briefly summarizes the basic principles and results in the methodological strategy applied with some final remarks on their strengths and weaknesses.
Posing the problem and exploring a solution: the case of the evolution of milk consumption in Spain
As it has been indicated in the previous section, the problem and proposed solution will be illustrated by the evolution of milk consumption in Spain between 1925 and 1981. The choice of this food can be justified from three factors -a) Milk is one of the food "indicators" of nutritional transition, because fresh milk is a kind of animal protein. b) As it has been previously pointed out, changes in milk consumption are placed in the central decades of the Spanish nutritional transition c) Basic data are provided by consumption statistics from official sources published in relationship with agriculture and livestock activities. This is not always the same with other foods because the available data used to be published only as statistics of production.
The main type of animal milk consumed in Spain during the period studied here was cow milk.
Accordingly, the evolution of the percentage of this type of milk can be estimated at between 79 and 91 percent of the total amount consumed between 1925 and 1981. The rest basically consisted of goat milk. values have been calculated using the consumption data provided by the source and provincial population corresponding to that year, which were obtained by linear interpolation between the two censuses that were closest together chronologically. In all cases data have been used at a provincial scale because this is the way it was collected. 1954 , 1955 11 INE 1969 , 1983 Provincial data on provincial production and consumption of milk were published in the first yearbooks after the Spanish Civil War, but they only covered the years 1941 and 1943. The estimates derived from this data show almost a 50% drop in the production and consumption of fresh milk. The reduction in head of cattle (beef and goat) approaches 20%. However, it is surprising that in this context, according to the same data, the production per head of cow milk rose between 1941-1943, compared to 1929-33 , by almost 50% and that of goat's milk rose by 30% .
-5 - Given that the basic data are provincial, Table 2 onwards. These distances do not only reveal differences in the consumption magnitudes of this foodstuff, but also the different habits of consumption. Moreover, from a territorial point of view, which cannot be studied here in detail, these differences between maximum and minimum consumption levels are very stable. As we can see in Table 2 some provinces reappear throughout these years in both extremes of distribution. All of this could be interpreted as evidence of a process -6 -of diffusion of consumption through which a stage of low and homogenous average consumption levels is followed by another stage of expansion accompanied by a growing territorial disparity culminating in one of the highest average levels of consumption and again even more homogenous.
This represents a typical inverted U shaped trajectory, highlighted by other aspects in the regional historical and economic evolution 13 . Table 1 All these data serve to illustrate some of the limitations in average estimates. In some Spanish provinces in the 1930s the mean consumption was around 5 liters per person (Table 2) , it was quite a low value. Obviously it reflects low consumption standards but more probably it is a consequence of high proportions of population that were not consuming this food. In fact, a contemporary observer wrote: "Thousands of Spanish households don't usually have milk with the exception of sick people"
14
. Thus, the comparison of averages of milk consumption between Spanish provinces or within the same provinces, but in two different periods of time, may induce wrong conclusions if the consumer population is not taken into account.
-7 -There are other aspects in average estimates to consider. On this point it might be useful to distinguish between two parameters: the quantities consumed and their frequency. In terms of the first parameter the most reasonable thing would be to think of some magnitudes that could be expressed according to the fractions of a basic and viable unit of consumption. With regard to the second parameter, it would be reasonable to accept that in the case of this foodstuff regular, daily, occasional or the total lack consumption could occur. The evidence from the data advises taking these elements into account when analyzing them. For example, if the mean annual consumption per inhabitant in a province in 1925 is 4 liters (the province of Cuenca in Table 2 ) this would mean some 11 ml a day, which is an unrealistic quantity in practical terms. It doesn't seem likely that the consumption of a product, in a time when prolonged conservation was not possible, would have occurred using utensils that were not cups or glasses, the normal size of which, due to their own design, exceeds such quantities. These modalities of consumption should be expressed in equivalences, or fractions, of a bowl of milk (250 ml), for example, of a half or a quarter its size.
This way, this level of provincial consumption would only make sense if it meant expressing a frequency of consumption that was not daily, if, for example, it were once a month, the quantity would be closer to 250 ml, or as it has already been reasoned in the previous argument, if the proportion of the non-consumer population was very high.It is obvious that, in the other extreme of consumption levels, the provinces with more than 150 liters per person per year would involve a daily consumption close to half a liter of milk.Under this value is highly likely to be almost a universal pattern of consumption in all the provincial population.
All this previous discussion and the problem to be resolved can be expressed formally:
The way the problem is set out is how to adjust specific average levels of observed consumption, computed from published statistics, ( n Consumptio Observed X ), which could even be rather improbable, to other more realistic ones: the effective consumption levels ( n Consumptio Effective X ).In short, this would mean transforming the likely difference between these two means into an equality as a consequence of the introduction of a correction factor (f c ) into the average consumption level obtained from the statistics, where such a factor would be the equivalent to the proportion of the -8 -consumer population 15 . Logically, if the entire population is also the consumer population, this factor would be equivalent to the unit. This relationship between consumption levels and the proportion of the existing consumer population for the entire Spanish population would be applied in the same way to each "j" province, because at this scale the disparity
would also be met and the "correction" or adjustment of this could be obtained by estimating the proportion of the consumer population of each of the provinces.
This expression also illustrates the main difficulty to deal with, which is the presence of two unknowns. If an estimate of the effective consumption were available then from expression (1), calculating the consumer population would be straightforward 16 . The adjustment of observed consumption to an effective one seems to be an arbitrary solution if it is taken without reference to a particular food. It involves the need of some assumptions and data about patterns of distribution and diffusion of consumption in the population. In this case the evolution of milk consumption in Spain from 1925 to 1981 will illustrate this approach and methodology.
Methodology for adjusting the consumption levels and the estimate of the number of consumers: basic principles and approach
In the first place, it seems necessary to have a statistical model for the distribution of consumption that would permit us to infer what proportions of the population would consume particular quantities.
On this point, the use of Log-Normal distribution would be the most appropriate one because it has been used in the formation of various economic activities, including the consumption of different types of products or services 17 . This way, the distribution of the consumer population of this foodstuff could be estimated using the following density function applied to the data of the Spanish provincial statistics: 
Where f(x j ) corresponds to the total population that consumes a quantity of milk on a daily basis in province "j", x j corresponds to the averages of consumption of each "j" province and the two parameters "m" and "σ" make reference to the averages and standard deviation of the distribution obtained from all the provincial values. The f(x j ) values will describe a theoretical distribution of consumers for all the Spanish population according to the mean and variance provincial values.
One of the characteristics to remember about this distribution is its asymmetric nature, deviated towards the left, and therefore, the mean, mode and median do not present identical values 18 . This property would be of greater interest if a study of the temporal evaluation of consumption habits were to be considered, because this leaves the fact that the variations in mean or mode do not have to be of the same magnitude and therefore follow similar trajectories open to consideration.
Obviously, it would be better to verify that the statistical model adopted for reconstructing the distribution of the consumption of this foodstuff were the most appropriate option. For lack of individual data the only way of confirming this is the provincial values. Table 3 displays the results of the two statistics that test the hypothesis where the distribution of the logarithms of the aforementioned provincial consumption averages adjusts itself to the normal distribution 19 . In any event, as the significance levels show, the null hypothesis cannot be rejected. Therefore, it seems reasonable to suppose that the consumption of milk follows this model of distribution. 18 In Log-Normal distribution the median is included between the mode and the mean, closer to the first than to the second. In short, the median is twice as close to the mean than to the mode. 19 Remember that a random variable follows the log-normal distribution if its logarithm follows the normal distribution. Formerly, therefore, the null hypothesis to test is ) , ( log :
, where xj corresponds to the mean consumption of milk for each province. Source:Statistics cited in Table 1 Moreover, knowledge about patterns of consumption cannot be approached without being considered, as it has been advised, as a process of diffusion. (Table 4) (Table 1   27 ). On the other hand, this permits an estimate to be made of the social differences in consumption, depending on the various levels of income of the "breadwinners", and, as a result, it illustrates the different modalities of consumption. An aspect of particular interest is the considerable disparity between the annual (and daily) milk consumption averages from the social groups of higher and lower income. In the case of the first group this would mean taking around the equivalent of a quarter of a liter a day, while in the rest of the groups these daily quantities would be so meager that they could be interpreted as evidence of an irregular or occasional type of consumption. Additional information in the report shows that the high income group was composed by entrepreneurs, owners and stockholders, whereas civil servants, service 21 Nicolau-Nos, R, Pujol-Andreu, J and Hernández, I, 2010. 22 These surveys known as "Medical Topographies" or "Medical Geographies", submitted to the Royal Academy of Medicine were not always published. 23 For example, out of the 45 surveys carried out in Catalonia from 1798 to 1907, only 7 gave quantitative information on milk consumption, R. Nicolau, R, J. Pujol-Andreu, and I. Hernández 2010. 24 References to different amounts of milk consumed in Spanish health centres and hospitals prior to 1936 can be found in R. Nicolau, J Pujol-Andreu, and I Hernández 2007. In the case of data on milk consumption in hospitals, around 200 liters per stay, per year, would be compatible with daily averages situated in the maximum levels of 350 ml adopted here. 25 Documentos y trabajos de la comisión consultiva para la transformación del impuesto de consumos, Vol IV, 198(Documents and works by the consultative commission for the transformation of the consumptions tax). 26 F. Jiménez and F.Jiménez, 1934 27 Cusso estimates a consumption of 36 liters per person per year in 1865 X. Cussó, 2001, p.322 and I. Hernández ,2005, p. The research on the nutritional status of population living in rural area of the province of Jaen carried out in the first years of the 30s surveyed 3,592 persons older than 8 years old. Data were collected from 70 out of 98 villages of the province. Detailed information on daily consumptions of every food was even collected at household level, unfortunately the estimates were not published.
However the abstract with the main results show the proportions of daily consumers in some foods such as meat, eggs and milk. In this last foodstuff, around 97% of the families from the high social class used to consume milk daily whereas this proportion was 63% in middle class families and 9% Table 5 , between 120 ml for farm workers and 365 ml for white collar workers; this is between the equivalent of half and a cup and a half of milk a day. These values could be considered as evidence of quite a complete process of diffusion of this food because 8 out of 11 social groups were having next or more than 250 ml per person per day. Only one group still remained at low consumption levels -120 ml per day-which would be the result of either irregular consumption or a remarkable proportion of non-consumers. 29 This statistics does not compute consumption of other related foods like cheese, butter etc.
-14 -Despite the scarce data available from the beginning of the 20 th century, when it is compared with that of the first Household Budget Survey from 1964-65, the best evidence available would be that the diffusion of milk consumption in the Spanish population was based, on the one hand, on the existence of consolidated groups of regular consumers and on the other hand, on the fact that it socially extended in both the increase in the quantities consumed and in the number of consumers.
It is important to notice that high consumption standards seem to converge to similar levels between . In the other extreme, data on minimum consumption do not converge to similar levels. This result could be expected because, as it has been previously observed, these means would be computing no only irregular -not dailyconsumption but also lack of consumption at all. This last observation suggests that the search for a "reasonable" level of minimum consumption, under a general pattern of diffusion more than a task of collecting data would be the result of a simulation exercise. Therefore a simulation exercise could be put forward based on modeling consumption patterns through a log-normal distribution. The results should justify the final choice of a minimum average level of consumption related to a "critical mass" of daily consumers.
Graph 1 presents the different levels of daily consumption that correspond to the first, second (median) and third quartiles of distributions of consumption. These have been calculated using some levels that would situate the average consumption per person per year within 25, 35, 45, and 55 liters, and magnitudes of standard deviation of 20, 40 and 60 liters, which cover a large part of the provincial variations in the observable consumption patterns of the 20 th century (see Table 1 ). Tables 6A and 6B show the estimates of proportions of consumer populations having more than or equal to 250 ml and 125 ml a day according to the same values of average consumption and standard deviation as Graph 1.
In the lowest levels of consumption, 25 and 35 liters per person per year (Graph 1), distributions would not have reached average daily quantities which can be fractions of 250 ml, the equivalent to one cup a day (marking the limits with some discontinuous lines between 125 and 250 ml). These 30 Data from the statistics of the FAO published in 1953, cited in C. Agenjo, 1957, p. 315 improving but still people consuming more than 125 ml a day represent a mean lower than 25% The coexistence between occasional and other kinds of consumption patterns might be better reflected between the 45 and 55 liters of average consumption per person per year. In both cases, the higher quartiles would have included the consumer populations of 125 ml and above.
-16 - The confirmation of this trend can now be verified by the distributions associated with levels of consumption that are higher than those used, for example, from 65 to 75 liters per person per year (graph 2).In both cases, at least 50 percent of the population could have been drinking 125 ml or -17 -more of milk a day, as it is confirmed by the estimates in tables 6A and 6B. In the case of 75 liters this percentage of consumers almost achieves 80%. In terms of maximum levels of consumption, a guarantee of generalized diffusion of consumption, In view of all the results and observations put forward so far, the methodological strategy to be followed would be the one represented in Graph 3. As we can see here, the methodological strategy is based on displacing the initial levels of consumption upwards or to apply a direct correction to the observed data. More specifically, the basic characteristics of this methodology of evolution and correction of data are the following: this minimum value means accepting, first, that consumption of this foodstuff was in "discrete" units equivalent to a cup (250 ml) or half a cup (125 ml); second, there was a group of stable, daily, consumers of this foodstuff in all the Spanish territory and so in each of its provinces. In terms of the maximum value, it is understood that there would not be as much of an increase in the number of consumers as in the quantities consumed when the consumer population was close to the 100% b) The populations do not reach a universal consumption of this foodstuff. For reasons of preference or the taste of the consumer or associated digestive diseases a particular percentage of the population would have been impeded from drinking milk on a regular basis (here this would be situated between 95-100%) 31 .
c) As a consequence of the same process of diffusion, the relationship between the average levels of consumption and the proportion of the consumer population is changeable over time. Therefore, as graph 3 shows, with the increase in average levels of consumption of the total number of inhabitants not only would the distance between the minimum and maximum levels decrease, but its slope would change, tending towards a more horizontal position as an effect of the growing homogeneity of consumption habits.
Applying the methodology: reconstruction of consumer population of milk in Spain (1925-1981)
This approach allows a transformation of the observed to the effective levels of consumption for each province and from here to follow a path that ends up in the final estimate of the magnitude of consumer populations, on a provincial scale also. The stages required by the entire procedure will be illustrated step by step with the reconstruction of consumer population in 1925 (Tables Annex   2A, 2B and 2C) , other tables will present summary statistics and indicators for all the years. Obviously, the average level of consumption and its standard deviation from the basic data change to the new statistics in the new scale. Table 7 presents the differences between the averages and the standard deviation of the provincial consumption observed from published statistics and those proposed in the table of equivalences, these values in the year 1925 can also be observed at the end of columns (1) and (2) in Table Annex 2. A. As expected, these differences between observed
and adjusted values are remitted as the general levels of consumption rise. . Based on the new statistics, the distribution of the consumer population can be generated through the log-normal distribution (according to the formulation (2) 33 ). This theoretical consumer population is presented using an accumulative function in column (6) The slope of the function can be seen in Table 8 , it is not of a linear nature. The parameters of the functions adjusted in this table will be a starting point for the aforementioned readjustment of the initial scale. Given that the basic data are provincial averages and logically the proportion of the consumer population is unknown, such parameters can only be applied now to the totals of provincial populations, organized in hierarchic order (from the smallest to the largest) for each year studied according to the following formulation:
Where "α" and "β" correspond to the two parameters estimated in Table 8 and the component of the exponent represent the percentage of accumulated population from each province "j" according to an established hierarchical order of consumption "k". In Table Annex Where the numerator corresponds to the Total Consumption (TC) of the province "j" according to the published statistics and the denominator to the effective or adjusted average level of consumption of the same province, obtained in (3). So, finally, it will be possible to obtain the final percentage of the total consumer population from the sum of the estimated consumers in each province, according to expression (4), divided by the total of the Spanish population, for each of the years under study. In the case of the Spanish consumption for the year 1925, this procedure is applied in columns (12) and (13) The final results of this procedure are presented in Table 11 , corresponding to the percentages of the consumer population, the observed levels of consumption per capita and those for adjusted consumption for the entire Spanish population. Finally, the log-normal distribution permits to calculate the distribution percentage for the consumer population of milk during the various intervals of consumption for each year, presented in Table 12 and Graph 5. Before the analysis of results it could be useful to evaluate, through a sensitivity analysis, some of the basic assumptions made in this reconstruction procedure.
As it has been stated, a central step in this approach is the adjustment made upon the statistical means with the scale presented in Annex 1. In spite of the final adjustment practiced in the third step of the procedure it is quite obvious that this initial scale might have strongly conditioned the results. Table 9 and Table 10 Unfortunately the lack of estimates of proportions of consumers requires testing the validity of the results in an indirect way. The basic criteria will be to put these results in connection with other published data on consumption of milk in the Spanish population.
From a more historical perspective it is advisable to remember that animal milk, cow or goat, do not seem to have been particularly important in the traditional Spanish Mediterranean diet. But, as it has been mentioned in previous section this foodstuff was incorporated into the diet of the Spanish population, especially during the first third of the 20 th century
35
. The results obtained from this study affirm that this process of diffusion was relatively slow and unequal, in terms of its evolution in the average consumption levels and the number of consumers. These results fit general appreciations about the difficulties faced by the Spanish agriculture in the first half of the 20 th century in reallocating resources to livestock production and in specializing its production to develop a national milk market 36 . Before the Spanish Civil War, in the middle of the 1930s, almost 45% of the population did not consume milk (Table 11) . Observations on both the lack of consumption and the lack of some nutrients contributed by milk, such as calcium, were carried out using modern food science . According to the distribution frequency of consumers in 1925, practically three quarters of the consumer population would have consumed less than 225 ml per day (the equivalent to approximately one cup a day) with 27%, consuming less than half this amount (Table 12) .
37 See Bernabeu-Mestre, J, Esplugues-Pellicer, J.X and Galiana-Sánchez, E. 2007. Another element that could be highlighted is the contrast between the estimates for nutritional requirements of calcium for the Spanish population between 1930 and 1960, around 850 Mg, and the availability of this within the diet, between 418 and 518 Mg according to the year (Cussó, X, 2005) . 38 Carrasco, E ,1934. 39 Simpson, J, 1995, p.371-379. Average consumption -corrected mean-increased from 84,5 to 115 liters ( Table 9) (Table 12) . Source: Statistics cited in Table 1 The distribution of 1955 could be described as closer to the patterns of the next than the past years.
Graph 5 shows a displacement to the right and a remarkable increase in the mode. The distribution of 1965 could contribute evidence of a step forward in the nutritional transition in Spain. Indeed, in those years a substantial part of those who consumed milk did this in quantities that were close to the equivalent of one cup a day, 50% of the population would drink between 175 and 275 ml a day, when in 1955 it was only 37%. In fact, in 1965 around 63% would be consuming more than 225 ml a day (Table 12) 
Conclusions
Not only do nutritional transitions involve changes in levels of consumption, but also in numbers of consumers. The reconstruction of consumer populations is not an easy task because most of the historical statistics do not publish this kind of data. In countries with statistical yearbooks, the data available only allow the computation of statistical means at some spatial scale, according to the administrative units defined in each country. In order to overcome this limitation a methodological approach has been presented here. This methodology has been illustrated with the case of milk consumption, because the increase in the use of milk and derivatives, as well as animal proteins in 41 Agenjo, C, 1956 ,p. 315 42 Rodríguez, F et al. 1996 . 43 Varela, G, 2000; Moreno, L.A. et al. 2002. -32 -general constitutes one of the main components of the modern nutritional transition, as it was so in the Spanish case too. A basic step in the approach implemented in these pages has been the initial adjustment applied to the observed consumption levels to become effective consumption levels, where the latter were the main unknown. In order to avoid an arbitrary solution this paper has presented an approach based on the combination of certain hypothesis about the diffusion of this food in the Spanish population with some results obtained from simulations of log-normal distributions. This combination has given a reasoned solution but not a definitive one. This would explain why these results should be viewed as a reconstruction. Unfortunately these estimates only can be tested indirectly, but when it has been done they seemed to fit very well in the information and evidence available about the evolution of Spanish milk consumption in the 20 th century.
Basically they stand that, from the point of view of the number of consumers, this was a slow and late process. Because this is a reconstruction the assumptions made can be a source of error. This has been evaluated through a sensitivity analysis. The effects of variations in more or less 10 liters in minimum consumption levels around the adopted scale of adjustment, between 45 and 130 liters, have shown that the conclusions previously obtained should not be changed significantly.
This kind of reconstruction has some drawbacks to consider. On the one hand, missing more historical information about consumer habits in the population makes it difficult to evaluate effective consumption levels; on the other hand, the published statistics used to present two types of important limitations. First, the data were published according to some administrative units, for example provinces. In the best cases, consumption means can be estimated but not variances, so any calculation requires accepting variance at national scale as representative of provincial level.
Second, a lack of information on internal trade underestimates or overestimates levels of consumption. If all these aspects above mentioned are taken into account this approach could be extended to other foods involved in the same process of nutritional change. The possibility to estimate levels and trends in the evolution of consumer populations may shed new light in the study of the nutritional transition. 
